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Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.859, r m „ = 0.936 

Refinement 

R[F 2 > 2a(F 2 )] = 0.085 

wR(F 2 ) = 0.251 

5 = 1.06 

3774 reflections 



10964 measured reflections 
3774 independent reflections 
2650 reflections with I > 2a(I) 
R<„, = 0.046 



240 parameters 

H-atom parameters constrained 
A/w = 0.72 e A~ 3 
Ap mi „ = -0.25 e A -3 
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In the title compound, C 12 H 12 N203S-2C2H 6 OS, the acetic acid 
and cinnamoyl groups adopt Z and E configurations, 
respectively, with respect to the thio group about the C— N 
bonds. The components of the asymmetric unit are connected 
by N— H- ■ O and O— H ■ O hydrogen bonds and in the 
crystal weak intermolecular C— H- ■ O and C— H- ■ S 
hydrogen bonds further connect the components into chains 
along the b axis. In the main molecule, an intramolecular N— 
H ■ O hydrogen bond is also present. 

Related literature 

For related structures, see: Hassan et al. (2009, 2010a,b,c, 
2011); Nasir et al. (2011). For the synthesis, see: Hassan et al. 
(2008). For standard bond-length data, see: Allen et al. (1987). 



2C 2 H 6 OS 



Table 1 

Hydrogen-bond geometry (A, °). 




Experimental 

Crystal data 

C 12 H 12 N 2 0 3 S-2C2H 6 OS 
M, = 420.55 
Triclinic, PI 
a = 7.327 (3) A 
b = 12.064 (5) A 
c = 13.691 (6) A 
a = 65.794 (8)° 
P = 75.603 (9)° 



y = 85.484 (9)° 
V = 1068.6 (8) A 3 
Z = 2 

Mo Ka radiation 
H = 0.37 mm -1 
T = 298 K 

0.42 x 0.21 x 0.18 mm 



D-H- - A 


D-H 


H--.4 


D-A 


D-H- - A 


N1-HL4- 05 


0.86 


2.02 


2.867 (5) 


167 


N2-H2A- ■ Ol 


0.86 


1.94 


2.625 (4) 


136 


03-H3A---04 


0.82 


1.76 


2.562 (5) 


166 


C14-H14C- ■ 02 


0.96 


2.54 


3.423 (8) 


153 


C14— H14j4.- ■ 05 1 


0.96 


2.43 


3.319 (7) 


154 


C15-H15B-04" 


0.96 


2.58 


3.468 (7) 


153 


C16-H16fl---Sl ffi 


0.96 


2.85 


3.702 (7) 


148 


Symmetry codes: 


(i) x,y- 


hl,z; (ii) 


-x + 1, -y + 2, 


— z + 1; (iii) 



-x + l,-y + l,~t + l. 

Data collection: SMART (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEPIII (Burnett & Johnson, 1996) and SHELXTL (Sheldrick, 
2008); software used to prepare material for publication: SHELXTL 
and PLATON (Spek, 2009). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5324). 
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(£)-2-(3-Cinnamoylthioureido)acetic acid dimethyl sulfoxide disolvate 



I. N. Hassan, W. R. Wan Daud, B. M. Yamin and M. B. Kassim 



Comment 



The title compound (I) is the thiourea carboxylic acid version of our previously reported ester molecules (2s)-methyl-2-(3- 
cinnamoylthioureido)acetate (II) (Hassan et ah, 2010a)and (E)-ethyl-2-(3- cinnmoylthioureido)acetate (III) (Hassan et ah, 
20106) and analogous to methyl-2-(3-benzoylthioureido)acetate (IV) (Hassan et ah, 2009). The molecule maintains the 
same E-Z configuration with respect to the positions of the acetic acid and cinnamoyl groups, relative to the S atom across 
the C — N bonds, respectively (Fig. 1). In general, the bond lengths (Allen et ah, 1987) and angles in (I) are in normal ranges 
and comparable to those in (II), (III) and (IV). The the C=S bond length [1.665 (4) A] is the same within experimental 
error to that in (II) [1.666 (3) A] and that of (III) [1.656 (5) A], The C7=C8 bond length [1.331 (6) A] is slightly longer 
than that reported by Hassan et ah (2010c) [1.320 (3) A]. The carbonyl C=0 bond length [1.215 (5) A] is the same with- 
in experimental error to that reported by Nasir et ah (2011) [1.213 (3) A]. The S1/01/02/N1/N2/C1— C12 fragment is 
essentially planar with a maximum deviation of 0.043 (5) A, for atom C7. In the crystal, the components of the asymmtric 
unit are connected by N — H-0 and O — H-0 hydrogen bonds and weak intermolecular C — H-0 and C — H—S hydrogen 
bonds connect the components into one-dimensional chains along the b axis (Fig. 2). In the main molecule an intramolecular 
N — H - 0 hydrogen bond is also present. 



The title compound was synthesized according to a previously reported method (Hassan et ah, 2008). A yellowish crystal, 
suitable for X-ray crystallography, was obtained by a slow evaporation from CH2CI2 solution at room temperature (yield 



All H atoms were positioned geometrically and allowed to ride on their parent atoms with C — H = 0.93-0.97A, N — H = 
0.86A and O— H = 0.82A and with U iso (H) = 1.2U eq (C,N) or 1.5U eq (C me thyl,0). 



Experimental 



79%). 



Refinement 



Figures 




Fig. 1. The molecular structure of (I), with displacement ellipsoids are drawn at the 50% 
probability level. Hydrogen bonds are shown as dashed lines. 



sup-1 



supplementary materials 



Fig. 2. A packing diagram of (I) viewed along the c axis. Hydrogen bonds are shown by 
dashed lines. 



(f)-2-(3-Cinnamoylthioureido)acetic acid dimethyl sulfoxide disolvate 

Crystal data 



C 12 H 12 N 2 03S-2C2H 6 OS 


Z = 2 


M r = 420.55 


F(000) = 444 


Triclinic, PI 


D x = 1.307 MgnT 3 


Hall symbol: -P 1 


Melting point: 407 K 


a = 7.327 (3) A 


Mo Ka radiation, X = 0.71073 


b= 12.064 (5) A 


9= 1.7-25.0° 


c= 13.691 (6) A 


li = 0.37 mm 1 


a = 65.794 (8)° 


T=298K 


(3 = 75.603 (9)° 


Block, colourless 


Y = 85.484 (9)° 


0.42 x 0.21 x 0.18 mm 


V= 1068.6(8) A 3 





Data collection 



Bruker SMART APEX CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
7 min = 0.859, J max = 0.936 
10964 measured reflections 



3774 independent reflections 

2650 reflections with / > 2a(7) 
R int = 0.046 

9max = 25.0°, 9 m i n = 1.7° 

h = -8-^8 

fc = -14->14 
/= 16^16 



Refinement 



Refinement on F 
Least-squares matrix: full 

R[F 2 > 20CF 2 )] = 0.085 

wR(F 2 ) = 0.251 

S= 1.06 

3774 reflections 
240 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 



w = V[o 2 (F 0 2 ) + (0.1544P) 2 - 
where P = (F 2 + 2F c 2 )/3 
(A/0) max < 0.001 

Apmax = 0.72 e A~ 3 
Ap m i„ = -0.25 e A~ 3 



0.4047P] 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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0.007 (3) 


0.008 (4) 


-0.007 (3) 
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Geometric parameters (A, °) 



SI — CIO 


1.664 (4) 


S2 — 04 


1.506 (3) 


S2 — C14 


1.754 (6) 


S2 — C13 


1.757 (7) 


S3 — 05 


1.501 (3) 


S3 — C15 


1.758 (6) 


S3—C16 


1.789 (6) 


Ol— C9 


1.215 (5) 


02 — C12 


1.199 (5) 


03 — C12 


1.313 (5) 


03 — H3A 


0.8200 


Nl — C9 


1.375 (5) 


Nl — CIO 


1.386 (5) 


Nl — H1A 


0.8600 


N2 — CIO 


1.310 (5) 


N2— Cll 


1.434 (5) 


N2— H2A 


0.8600 


CI— C2 


1.353 (8) 


CI— C6 


1.368 (8) 


CI— HI 


0.9300 


C2— C3 


1.353 (12) 


C2— H2 


0.9300 


C3— C4 


1.344 (13) 


C3— H3 


0.9300 


04 — S2 — C14 


106.8 (3) 


04 — S2 — C13 


105.6 (3) 


C14 — S2 — C13 


97 0 (3) 


05 — S3 — CI 5 


105.7 (3) 


05 — S3 — CI 6 


104.9 (2) 


C15— S3— C16 


97.7 (3) 


C12 — 03 — H3A 


109.5 


C9 — Nl — CIO 


127.7 (3) 


C9 — Nl — H1A 


116.1 


CIO— Nl — H1A 


116.1 


CIO — N2 — Cll 


123.4 (3) 


CIO — N2 — H2A 


118.3 


Cll — N2 — H2A 


118.3 


r"> r^i 


1 1 y . y \o) 


C2— CI— HI 


120.0 


C6— CI— HI 


120.0 


CI— C2— C3 


122.0 (8) 


CI— C2— H2 


119.0 


C3— C2— H2 


119.0 


C4— C3— C2 


118.5 (6) 


C4— C3— H3 


120.8 


C2— C3— H3 


120.8 



C4 — C5 


1.372 (9) 


C4 — H4 


0.9300 


C5 — C6 


1.378 (7) 


C5 — H5 


0.9300 


C6 — C7 


1.457 (7) 


C7 — C8 


1.331 (6) 


C7 — H7A 


0.9300 


C8 — C9 


1.477 (6) 


C8 — H8A 


0.9300 


Cll — C12 


1.500 (6) 


Cll — H11A 


0.9700 


Cll — HUB 


0.9700 


C13 — H13A 


0.9600 


C13 — H13B 


0.9600 


C13 — H13C 


0.9600 


C14— H14A 


0.9600 


C14 — H14B 


0.9600 


C14— H14C 


0.9600 


CI 5— H15A 


0.9600 


C15— H15B 


0.9600 


C15— H15C 


0.9600 


C16— H16A 


0.9600 


C16— H16B 


0.9600 


C16— H16C 


0.9600 


Ol — C9 — C8 


123.3 (4) 


Nl — C9 — C8 


113.7 (4) 


N2 — CIO— Nl 


116.2 (3) 


N2 — CIO — SI 


124.2 (3) 


Nl — CIO — SI 


119.6 (3) 


N2— Cll— C12 


109.5 (3) 


N2 — Cll — H11A 


109.8 


C12 — Cll — H11A 


109.8 


N2 — Cll — HUB 


109.8 


C12 — Cll — HUB 


109.8 


HUA — Cll — HUB 


108.2 


02 — C12 — 03 


124 4 (4) 


02 — C12 — Cll 


124.1 (4) 


o** r 1 1 ? r 1 1 1 

Uj ^ l L \_> 1 1 


111^ (A\ 


S2— CI 3— H13A 


109.5 


S2— CI 3— H13B 


109.5 


H13A— CI 3— H13B 


109.5 


S2— CI 3— H13C 


109.5 


H13A— CI 3— H13C 


109.5 


H13B— CI 3— H13C 


109.5 


S2— CI 4— H14A 


109.5 


S2— CI 4— H14B 


109.5 
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po p a ( ' z 

C3 — C4 — CD 


ill. 5 {/) 


TJI A A P 1 /I I I 1 ,1 T") 

hi 1 4 A — C 1 4 — hi 1 4r> 


1 AA C 

1UV.D 


c-i f^A O A 

C3 — C4 — 114 


i m /i 

i iy.4 


aZ — C 1 4 — hi 1 4C 


1 AA C 

luy.D 


PC P /l O /I 

CD — C4 — 114 


1 iy.4 


hi 1 4 A — C 1 4 — hi 1 4C 


1 AA C 


P/i nr p /" 

C4 — CD — Co 


lly. 1 (/) 


1 1 1 i t) p i /i 1 1 1 i / • 
hi 1 4r> — C 1 4 — hi 1 4C 


1 AA C 

luy.D 


P/1 rif IIC 

C4 — CD — HD 


1ZU.1 


CI PK TJ1 C A 

b 3 — C 1 J — H 1 j A 


1 AA C 


{ • A /"If TJf 

Co — CD — HD 


1ZU.1 


CI PK I I 1 cry 

d3 — C 1 J — hi 1 DB 


1 AA C 

luy.D 


CI — Co — CD 


llo.D (D) 


TJ1 C A r'l \ III CI) 

hi 1 DA — C 1 J — rl 1 Dr> 


1 AA C 


CI — Co — C/ 


1Z3.1 (D) 


CI PK I I 1 cp 

M — C 1 j — hi 1 DC 


1 AA C 

luy.D 


PC /"I/; p-7 

CD — Co — C / 


1 16 A {p) 


it i r a n f ui cr 
hi 1 DA — C 1 J — rl 1 DC 


1 AA C 


po p-7 P/C 

Co — C / — Co 


1 T7 a 

iz /.y p) 


ill rn ni r ill CP 

H 1 jd — C 1 D — H 1 DC 


1 AA C 

luy.D 


V- o v / 1 1 / r\ 


I I u.u 


JJ V 1 U 1 1 1 Ur\ 




C6 — C7 — H7A 


116.0 


S3 — C16 — H16B 


109.5 


Cj — Cg — eg 


119 9 (4) 


H16A — C16 — H16B 


109.5 


C7 — C8 — H8A 


120.0 


S3 — CI 6 — H16C 


109.5 


C9 — C8 — H8A 


120.0 


H16A — C16 — H16C 


109.5 


Ol — C9— Nl 


122.9 (4) 


H16B — C16 — H16C 


109.5 


p/" ni p^ / "1 

Co — CI — CZ — Co 


a a /1 a\ 

— u.v (iu) 


pin mi pn P. i 

C1U — IN 1 — CV — UI 


-2.1 (8) 


p 1 pi PQ pyl 

C 1 — Cz — CJ — C4 


1.5 (12) 


pi A \T 1 PA P O 

C 1U — IN 1 — CV — Co 


— 1 /9.U (4) 


PO po p /] nr 

Cz — C3 — C4 — C J 


— U.o (1Z) 


p-7 po PA A1 

C / — Co — CV — <J 1 


-U.Z (6) 


p "1 p a nr / • 

C 3 — C4 — C j — C 0 


A 1 n 1 \ 

— U.J (11) 


p-7 PO PA "\T1 

C / — Co — CV — IN 1 


1 /O.D (4) 


p-> ni P /L PC 

CZ — C 1 — Co — C j 


-0.2 (9) 


pi 1 XTO pin XT 1 

CI 1 — JNZ — C1U — IN 1 


— 1 /9.4 (4) 


PI /-II p/1 t~~"l 

C2 — CI — Co — C7 


179.3 (6) 


pi i XTO P 1 A CM 

Cll — N2 — C10 — SI 


-0.1 (7) 


C4 — C5 — C6 — C 1 


0.8 (9) 


C9— Nl— C10— N2 


-0.9 (7) 


C4— C5— C6— C7 


-178.7 (6) 


C9— Nl— C10— SI 


179.8 (4) 


CI— C6— C7— C8 


5.5 (9) 


C10— N2— Cll— C12 


-178.7 (4) 


C5— C6— C7— C8 


-175.0 (6) 


N2— Cll— CI 2— 02 


-4.4 (7) 


C6— C7— C8— C9 


177.8 (5) 


N2— Cll— CI 2— 03 


175.8 (4) 



Hydrogen-bond geometry (A, °) 



D—H-A 


D—H 


H—A 


D—A 


D—H-A 


Nl— H1A-05 


0.86 


2.02 


2.867 (5) 


167. 


N2— H2A-01 


0.86 


1.94 


2.625 (4) 


136. 


03— H3A-04 


0.82 


1.76 


2.562 (5) 


166. 


C14— H14C-02 


0.96 


2.54 


3.423 (8) 


153 


C14— H14A-05' 


0.96 


2.43 


3.319 (7) 


154 


C15— H15B-04" 


0.96 


2.58 


3.468 (7) 


153 


C16— H16B-S1'" 


0.96 


2.85 


3.702 (7) 


148 


Symmetry codes: (i) x, y+l,z; (ii) 


-x+1, -y+2, -z+1; (iii) -x+l, -y+l, 


-z+1. 
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